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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radiation-sensitive resin composition which has high rubbing resistance, 
high-temperature dimensional stability and compression strength by compounding a copolymer formed from an 
unsaturated carboxylic acid and/or its anhydride, an unsaturated epoxy compound and other olefinic unsaturated 
compounds with a 1 ,2-quinonediazide compound. 

SOLUTION: This composition is prepared by compounding 100 pts.wt. copolymer formed from 5-40 wt.% 
unsaturated carboxylic acid and/or its anhydride, 10-70 wt.% unsaturated epoxy compound and 10-70 wt.% olefinic 
unsaturated compounds other than the foregoing compounds with 5-100 pts.wt. 1,2- quinonediazide compound 
(e.g. 1 ,2-naphthoquinonediazide sulfonic acid ester). The composition is suitable for forming a color filter 
protection film or a TFT interlayer insulation film having a column-like spacer for gap controlling. 
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'* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . 
[Claim 1] The admiration radiation nature resin constituent for spacers wh.ch was un.ted with the light 
filter protective coat or TFT interlayer insulation film characterized by containing 1 and 2-quinone 
diazide compound in the copolymer of [A] (a1) unsaturated carboxylic acid and/or an unsaturated- 
carboxylic-acid anhydride, an epoxy group (a2) content unsaturated compound, the above (a1), and (a2) 
the olefin system unsaturated compound of an except, and a list. 

[Claim 2] The activity of the admiration radiation nature resin constituent of claim 1 for forming the 
spacer which was united with the light filter protective coat or the TFT interlayer insulation film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , 
[Field of the Invention] This invention relates to an admiration radiation nature resin constituent suitable 
as an object for spacer formation which was united with the light filter protective coat for liquid crystal 
displays, or the TFT interlayer insulation film, and its activity. It is related with a suitable admiration 
radiation nature resin [ to form the protective coat for light filters or the interlayer insulation film for 
TFT which has a pillar-shaped spacer for gap control especially ] constituent, and its activity. 
[0002] 

[Description of the Prior Art] In order to keep spacing of two substrates constant to a liquid crystal 
panel conventionally, spacer particles which have a predetermined particle size, such as a glass bead 
and a plastics bead, are used. These spacers particle had the problem that there is a reflect lump of a 
spacer, or incident light received dispersion and the contrast of a liquid crystal panel fell, when the 
above-mentioned spacer existed in effective pixel circles, since it was sprinkled at random on a glass 
substrate. In order to solve these problems, the approach of forming a spacer with photolithography was 
proposed. According to this approach, after applying a photopolymer to a substrate and irradiating 
ultraviolet rays through a predetermined mask, negatives can be developed and the spacer of the shape 
of the shape of a dot or a stripe can be formed. According to this, a spacer can be formed in locations 
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e other 'than the effective pixel section, and the above-mentioned problem can be solved. When it is 
furthermore this approach, since a eel gap is controllable with the spreading thickness of a 
photopolymer, control of gap width of face is easy, and has the description that precision is high. 
[0003] When forming a spacer on a light filter or a TFT interlayer insulation film with photolithography, 
the adhesion between a light filter protective coat or a TFT interlayer insulation film, and a spacer may 
produce the problem that it is low, and a spacer exfoliates at the time of development, or a spacer 
separates at the time of orientation film rubbing. 

[0004] The approach of forming a protective coat and a spacer simultaneously as one means to solve 
this problem is proposed (JP,8-1 14809,A). The spacer formed by this approach is considered to be the 
effective solution of the problem mentioned above since it was uniting with a protective coat. 
[0005] The protective coat or TFT interlayer insulation film which has a pillar-shaped spacer for gap 
control is asked for rubbing resistance being high so that a poor display may not arise by the ability 
separating the spacer section by rubbing or deleting. Furthermore, compressive strength is needed for 
the protective coat or interlayer insulation film which has the above-mentioned spacer so that a 
configuration may change neither with heat-resistant dimensional stability nor the external pressures 
concerning a liquid crystal panel, as a configuration does not change with the heat when forming a 
transparent electrode. However, the ingredient which can be used suitable for the approach of starting 
is not yet proposed, but it looks forward to the admiration radiation nature resin constituent which gives 
the protective coat or interlayer insulation film which is excellent in rubbing resistance, heat-resistant 
dimensional stability, and compressive strength, and which has a pillar-shaped spacer for gap control. 
[0006] 

[Problem(s) to be Solved by the Invention] So, the object of this invention is to offer an admiration 
radiation nature resin constituent high rubbing resistance so that a poor display may not arise by 
rubbing and suitable to form the protective coat or TFT interlayer insulation film which was united with 
the pillar-shaped spacer for gap control with high compressive strength from which a configuration does 
not change with the external pressures further applied to heat-resistant dimensional stability from which 
a configuration does not change with heat, or a liquid crystal panel. Other objects of this invention are 
to offer using it in order to form the protective coat which was united with the spacer in the above- 
mentioned admiration radiation nature resin constituent of this invention or an interlayer insulation film, 
the protective coat which was united with especially the pillar-shaped spacer, or an interlayer insulation 
film. The object and advantage of further others of this invention will become clear from the following 
explanation. 
[0007] 

[Means for Solving the Problem] According to this invention, the above-mentioned object and advantage 
of this invention to the 1st [A] (a1) unsaturated carboxylic acid and/or an unsaturated-carboxylic-acid 
anhydride (It is also hereafter called "a compound (a1)".) Epoxy group (a2) content unsaturated 
compound (it is also hereafter called "a compound (a2)".) The above (a3) (a1) and (a2) the olefin system 
unsaturated compound of an except (it is also hereafter called "a compound (a3)".) It is attained by the 
admiration radiation nature resin constituent for spacers which was united with the light filter protective 
coat or TFT interlayer insulation film characterized by containing 1 and 2-quinone diazide compound in a 
copolymer and a list. 

[0008] Hereafter, the admiration radiation nature resin constituent of this invention is explained in full 
detail. The admiration radiation nature resin constituent of this invention is characterized by consisting 
of a copolymer [A] and 1, and 2-quinone diazide compound [B]. 

[0009] A copolymer [A] copolymer [A] can be manufactured by carrying out the radical polymerization 
of a compound (a1), a compound (a2), and the compound (a3) to the bottom of existence of a 
polymerization initiator in a solvent. 

[0010] the configuration unit to which the copolymer [A] used by this invention is guided from a 
compound (a1) — a compound (a1) — and (a2) (a3) — from — based on the sum total of the repeating 
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' unit guided, it contains ten to 30% of the weight preferably especially five to 40% of the weight. The 

copolymer which it is hard coming to dissolve in an alkali water solution, and, on the other hand, exceeds 
40 % of the weight has the copolymer this configuration unit of whose is less than 5 % of the weight in 
the inclination for the solubility over an alkali water solution to become large too much. As a compound 
(a1), the anhydride of dicarboxylic acid [, such as monocarboxylic acid; maleic acids, such as an acrylic 
acid, a methacrylic acid, and a crotonic acid, a fumaric acid, a citraconic acid mesaconic acid, and an 
itaconic acid ]; and these dicarboxylic acid is mentioned as a desirable thing, for example. Solubility [ as 
opposed to copolymerization reactivity and an alkali water solution in an acrylic acid, a methacrylic acid, 
a maleic anhydride, etc. ] and acquisition are especially used preferably from an easy point among these. 
These are independent, or are combined and used. 

[0011] the configuration unit to which the copolymer [A] used by this invention is guided from a 
compound (a2) — a compound (a1) — and (a2) (a3) — from — based on the sum total of the repeating 
unit guided, it contains 20 to 60% of the weight preferably especially ten to 70% of the weight. When this 
configuration unit is less than 10 % of the weight, it is in the inclination for the reinforcement of the 
spacer obtained to fall, and when, exceeding 70 % of the weight on the other hand, the preservation 
stability of a copolymer tends to fall. 

[0012] As a compound (a2), for example Metaglycidyl acrylate, glycidyl methacrylate, alpha-ethyl 
metaglycidyl acrylate, alpha-n-propyl metaglycidyl acrylate, Alpha-n-butyl metaglycidyl acrylate, an 
acrylic acid -3, 4-epoxy butyl, A methacrylic acid -3, 4-epoxy butyl, an acrylic acid -6, 7-epoxy heptyl, 
A methacrylic acid -6, 7-epoxy heptyl, alpha-ethyl acrylic acid -6, 7-epoxy heptyl, o-vinylbenzyl glycidyl 
ether, m-vinylbenzyl glycidyl ether, p-vinylbenzyl glycidyl ether, etc. are mentioned. Glycidyl 
methacrylate, a methacrylic acid -6, 7-epoxy heptyl, o-vinylbenzyl glycidyl ether, m-vinylbenzyl glycidyl 
ether, p-vinylbenzyl glycidyl ether, etc. are preferably used among these from the point which raises 
copolymerization reactivity and the reinforcement of a spacer obtained. These are independent, or are 
combined and used. 

[0013] the configuration unit to which the copolymer [A] used by this invention is guided from a 
compound (a3) — a compound (a1) — and (a2) (a3) — from — based on the sum total of the repeating 
unit guided, it contains 15 to 50% of the weight preferably especially ten to 70% of the weight. When this 
configuration unit is less than 10 % of the weight, the preservation stability of a copolymer [A] tends to 
fall, and when, exceeding 70 % of the weight on the other hand, it is hard coming to dissolve a copolymer 
[A] in an alkali water solution. 

[0014] As a compound (a3), for example Methyl methacrylate, ethyl methacrylate, Alkyl methacrylate 
ester, such as n-butyl methacrylate, sec-butyl methacrylate, and t-butyl methacrylate; Methyl acrylate, 
Acrylic-acid alkyl ester, such as isopropyl acrylate; Cyclohexyl methacrylate, 2-methylcyclohexyl 
methacrylate and tricyclo [5. 2.1.02, 6] Deccan-8-lRU Methacrylate (called dicyclopentanil methacrylate 
as a trivial name by the technical field concerned), Methacrylic-acid annular alkyl ester, such as 
dicyclopentanil oxy-ethyl methacrylate and isoboronyl methacrylate; Cyclohexyl acrylate, 2- 
methylcyclohexyl acrylate and tricyclo [5. 2.1.02, 6] Deccan-8-lRU Acrylate (called dicyclopentanil 
acrylate as a trivial name by the technical field concerned), Acrylic-acid annular alkyl ester, such as 
isoboronyl acrylate; Phenyl methacrylate, Methacrylic-acid aryl ester, such as benzyl methacrylate; 
Phenyl acrylate, Acrylic-acid aryl ester, such as benzyl acrylate; A diethyl maleate, Dicarboxylic acid 
diester, such as diethyl fumarate and itaconic-acid diethyl; 2-hydroxyethyl methacrylate, Hydroxyalkyl 
ester, and styrene, such as 2-hydroxypropyl methacrylate, Alpha methyl styrene, m-methyl styrene, p- 
methyl styrene, vinyltoluene, p-methoxy styrene, acrylonitrile, a methacrylonitrile, a vinyl chloride, a 
vinylidene chloride, acrylamide, methacrylamide, vinyl acetate, 1,3-butadiene, an isoprene, 2,3-dimethyl- 
1,3-butadiene, etc. are mentioned. Styrene, t-butyl methacrylate, dicyclopentanil methacrylate, p- 
methoxy styrene, 2-methylcyclohexyl acrylate, 1,3-butadiene, etc. are [ among these ] desirable from a 
point copolymerization reactant and soluble [ over an alkali water solution ]. These are independent, or 
are combined and used. 
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[0015] Polystyrene equivalent weight average molecular weight (henceforth "Mw") is desirable, and, as 
for the copolymer [A] used by this invention, it is desirable 2x103 to 1x105 and that it is 5x103 to 5x104 
more preferably. When development nature, a remaining rate of membrane, etc. fall, and the coat which 
will be obtained if Mw is less than 2x103 may be inferior to a pattern configuration, thermal resistance, 
etc. and 1x105 is exceeded on the other hand, sensibility may fall or it may be inferior to a pattern 
configuration. 

[0016] The copolymer [A] used by this invention as mentioned above has the carboxyl group and/or the 
carboxylic anhydride radical, and the epoxy group, and even if it does not use a special curing agent 
together, it can be made to harden them easily with heating while having suitable solubility to an alkali 
water solution. 

[0017] Without producing the development remainder, in case negatives are developed, the admiration 
radiation nature resin constituent containing the above-mentioned copolymer [A] does not have **** 
squirrel ******, and can form the protective coat for light filters which was easily united with the spacer 
of a predetermined pattern, and it. 

[0018] As a solvent used for manufacture of a copolymer [A] Specifically For example, ether; ethylene 
glycol monomethyl ether [, such as an alcohols; tetrahydrofuran ], such as a methanol and ethanol, 
Glycol ether, such as ethylene glycol monoethyl ether; Methyl-cellosolve acetate, Ethylene glycol alkyl 
ether acetate, such as ethylcellosolve acetate; The diethylene-glycol monomethyl ether, Diethylene 
glycol monoethyl ether, diethylene-glycol wood ether, Diethylene glycols, such as diethylene-glycol 
diethylether and diethylene-glycol ethyl methyl ether; Propylene glycol methyl ether, Propylene glycol 
ethyl ether, the propylene glycol propyl ether, Propylene glycol monoalkyl ether, such as propylene 
glycol butyl ether; Propylene glycol methyl ether acetate, Propylene glycol alkyl ether acetate, such as 
propylene glycol ethyl ether acetate and propylene glycol PUROPIRUETERU acetate propylene glycol 
butyl ether acetate; Propylene glycol methyl ether propionate, Propylene glycol ethyl ether propionate, 
propylene glycol propyl ether propionate, Propylene glycol alkyl ether acetate, such as propylene glycol 
butyl ether propionate; Toluene, Aromatic hydrocarbon, such as a xylene; A methyl ethyl ketone, a 
cyclohexanone, Ketones; and methyl acetate, such as 4-hydroxy-4-methyl-2-pentanone, Ethyl acetate, 
propyl acetate, butyl acetate, 2-hydroxy ethyl propionate, 2-hydroxy-2-methyl methyl propionate, 2- 
hydroxy-2-methyl ethyl propionate, Hydroxyacetic acid methyl, hydroxyacetic acid ethyl, hydroxyacetic 
acid butyl, Methyl lactate, ethyl lactate, lactic-acid propyl, butyl lactate, 3-hydroxypropionic-acid methyl, 
3-hydroxypropionic-acid ethyl, 3-hydroxypropionic-acid protyle, 3-hydroxypropionic-acid butyl, 2~ 
hydroxy-3-methyl butanoic acid methyl, Methoxy methyl acetate, methoxy ethyl acetate, methoxy 
propyl acetate, Methoxy butyl acetate, ethoxy methyl acetate, ethoxy ethyl acetate, ethoxy propyl 
acetate, Ethoxy butyl acetate, propoxy methyl acetate, propoxy ethyl acetate, Propoxy propyl acetate, 
propoxy butyl acetate, butoxy methyl acetate, Butoxy ethyl acetate, butoxy propyl acetate, butoxy butyl 
acetate, 2-methoxy methyl propionate, 2-methoxy ethyl propionate, 2-methoxy propionic-acid propyl, 
2-methoxy butyl propionate, 2-ethoxy methyl propionate, 2-ethoxy ethyl propionate, 2-ethoxy 
propionic-acid propyl, 2-ethoxy butyl propionate, 2-butoxy methyl propionate, 2-butoxy ethyl propionate, 

2- butoxy propionic-acid propyl, 2-butoxy butyl propionate, 3-methoxy methyl propionate, 3-methoxy 
ethyl propionate, 3-methoxy propionic-acid propyl, 3-methoxy butyl propionate, 3-ethoxy methyl 
propionate, 3-ethoxy ethyl propionate, 3-ethoxy propionic-acid propyl, 3-ethoxy butyl propionate, 3- 
propoxy methyl propionate, 3-propoxy ethyl propionate, Ester, such as 3-propoxy propionic-acid propyl, 

3- propoxy butyl propionate, 3-butoxy methyl propionate, 3-butoxy ethyl propionate, 3-butoxy propionic- 
acid propyl, and 3-butoxy butyl propionate, is mentioned. 

[0019] As a polymerization initiator used for manufacture of a copolymer [A], what is generally known as 
a radical polymerization initiator can be used. For example, organic peroxide [, such as an azo compound; 
benzoyl peroxide /, such as - azobis - (4-methoxy-2,4-dimethylvaleronitrile), /, lauroyl peroxide, t- 
butylperoxy pivalate, and - azobisisobutyronitril, and 2 and 2 '2, 2 -azobis - (2,4-dimethylvaleronitrile), 2, 
and 2 '1, V-screw-(t-butylperoxy) cyclohexane ]; and a hydrogen peroxide are mentioned. When using a 
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peroxide as a radical polymerization initiator, a peroxide is used with a reducing agent and it is good also 
as a redox type initiator. 

[0020] As 1, 1 used by 2-quinone diazide compound [B] this invention, and a 2-quinone diazide 
compound [B], 1, 2-benzoquinone diazido sulfonate, 1, 2-naphthoquinonediazide sulfonate, 1, and 2- 
benzoquinone diazido sulfonic-acid amide and 1, and 2-naphthoquinonediazide sulfonic-acid amide etc. 
can be mentioned, for example. 

[0021] As these examples, 2, 3, a 4-trihydroxy benzophenone-1,2-naphthoquinone azide-4-sulfonate, 2, 
3, 4-trihydroxy benzophenone -1, a 2-naphthoquinonediazide-5-sulfonate, 2, 4, 6-trihydroxy 
benzophenone -1, a 2-naphthoquinonediazide-4-sulfonate, 1 of trihydroxy benzophenones, such as 2, 4, 
6-trihydroxy benzophenone -1, and a 2-naphthoquinonediazide-5-sulfonate, 2-naphthoquinonediazide 
sulfonates;2, 2\ and 4 and 4 — ' — the - tetra-hydroxy benzophenone -1 — a 2- 
naphthoquinonediazide-4-sulfonate, 2, 2', 4, and 4' — the - tetra-hydroxy benzophenone -1 and a 2- 
naphthoquinonediazide-5-sulfonate — 2, 3, 4, the 3*-tetra-hydroxy benzophenone -1, a 2- 
naphthoquinonediazide-4-sulfonate, 2, 3, 4, the 3'-tetra-HIROKlSHI benzophenone -1, a 2- 
naphthoquinonediazide-5-sulfonate, The 2, 3, 4, and 4-tetra-hydroxy benzophenone -1, a 2- 
naphthoquinonediazide-4-sulfonate, The 2, 3, 4, and 4-tetra-hydroxy benzophenone -1, a 2- 
naphthoquinonediazide-5-sulfonate, The 2, 3, 4, and 2 - tetrapod hydroxy-4-methyl benzophenone -1, a 
2-naphthoquinonediazide-4-sulfonate, The 2, 3, 4, and 2 - tetrapod hydroxy-4 -methyl benzophenone -1, 
a 2-naphthoquinonediazide-5-sulfonate f 2, 3, 4, and 4- tetrapod hydroxy-3-methoxybenzophenone -1, 

a 2-naphthoquinonediazide-4-sulfonate, 2, 3, 4, and 4- tetra hydroxy-3 — 1 of tetra-hydroxy 

benzophenones, such as - methoxybenzophenone -1 and a 2-naphthoquinonediazide-5~sulfonate, 2- 
naphthoquinonediazide sulfonated, and '3, 4, 2' — The 6 -pentahydroxy benzophenone -1, a 2- 
naphthoquinonediazide-4-sulfonate, 2, 3, 4, 2', and 6 — '1 of pentahydroxy benzophenones, such as - 
pentahydroxy benzophenone -1 and a 2-naphthoquinonediazide-5-sulfonate, 2-naphthoquinonediazide 
sulfonate^, 4 and 6, 3\ 4' — The 5 -hexa hydroxy benzophenone -1, a 2-naphthoquinonediazide-4- 
sulfonate, 2, 4, 6, 3\ 4\ and 5 — f - hexa hydroxy benzophenone -1 and a 2-naphthoquinonediazide-5- 
sulfonate — 3, 4, 5, 3\ 4\ and 5 — ' - hexa hydroxy benzophenone -1 and a 2-naphthoquinonediazide- 

4- sulfonate — 3, 4, 5, 3\ 4\ and 5 — ' — 1 of hexa hydroxy benzophenones, such as - hexa hydroxy 
benzophenone -1 and a 2-naphthoquinonediazide-5-sulfonate, — a 2-naphthoquinonediazide sulfonate; 
screw Methane -1, a 2-naphthoquinonediazide-4-sulfonate, (2, 4-dihydroxy phenyl) Screw (2, 4- 
dihydroxy phenyl) methane -1, a 2-naphthoquinonediazide-5-sulfonate, Screw (p-hydroxyphenyl) 
methane -1, a 2-naphthoquinonediazide-4-sulfonate, Screw (p-hydroxyphenyl) methane -1, a 2- 
naphthoquinonediazide-5-sulfonate, Tori (p-hydroxyphenyl) methane -1, a 2-naphthoquinonediazide-4- 
sulfonate, Tori (p-hydroxyphenyl) methane -1, a 2-naphthoquinonediazide-5-sulfonate, 1,1, and 1-Tori 
(p-hydroxyphenyl) ethane -1, a 2-naphthoquinonediazide-4-sulfonate, 1,1, and 1-Tori (p- 
hydroxyphenyl) ethane -1, a 2-naphthoquinonediazide-5-sulfonate, Screw (2, 3, 4-trihydroxy phenyl) 
methane -1, a 2-naphthoquinonediazide-4-sulfonate, Screw (2, 3, 4-trihydroxy phenyl) methane -1, a 2- 
naphthoquinonediazide-5-sulfonate, 2 and 2-screw (2, 3, 4-trihydroxy phenyl) propane -1, a 2- 
naphthoquinonediazide-4-sulfonate, 2 and 2-screw (2, 3, 4-trihydroxy phenyl) propane -1, a 2- 
naphthoquinonediazide-5-sulfonate, 1, 1, the 3-tris (2, 5-dimethyl-4-hydroxyphenyl)-3-phenyl propane 
-1, a 2-naphthoquinonediazide-4-sulfonate, 1, 1, the 3-tris (2, 5-dimethyl-4-hydroxyphenyl)-3-phenyl 
propane -1, a 2-naphthoquinonediazide-5-sulfonate, The 4 and 4'-[1-[4-[1-[4-hydroxyphenyl]-1- 
methylethyl] phenyl] ethylidene] bisphenol -1, a 2-naphthoquinonediazide-4-sulfonate, The 4 and 4-[1~ 
[4-[1-[4-hydroxyphenyl]-1-methylethyl] phenyl] ethylidene] bisphenol -1, a 2-naphthoquinonediazide- 

5- sulfonate, The screw (2, 5-dimethyl-4-hydroxyphenyl)-2-hydroxy phenylmethane -1, a 2- 
naphthoquinonediazide-4-sulfonate, The screw (2, 5-dimethyl-4-hydroxyphenyl)-2-hydroxy 
phenylmethane -1, a 2-naphthoquinonediazide-5-sulfonate, 3, 3, 3\ 3 -tetramethyl - The 1 and 1 - 
Spirobi indene -5, 6 and 7, 5\ 6\ 7 -hexanol -1, a 2-naphthoquinonediazide-4-sulfonate, 3, 3, 3\ 3~ 
tetramethyl - The 1 and 1 - Spirobi indene -5, 6 and 7, 5\ 6', 7 -hexanol -1, a 2- 
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naphthoquinonediazide-5-sulfonate, 2, 2, 4-trimethyl -7, 2\ the 4-trihydroxy flavan -1, 2- 
naphthoquinonediazide-4-suifonate, 2, 2, 4-trimethyl -1 of alkanes (polyhydroxy phenyl), such as 7, 2\ 
the 4 , -trihydroxy flavan -1, and a 2-naphthoquinonediazide-5-sulfonate, and 2-naphthoquinonediazide 
sulfonate are mentioned. 

[0022] Moreover, 1 which carried out [ above-mentioned ] instantiation, 1 which changed the ester bond 
of 2-naphthoquinonediazide sulfonates into amide association, 2-naphthoquinonediazide sulfonic-acid 
amides, 2 and 3, 4-trihydroxy benzophenone -1, a 2-naphthoquinonediazide-4-sulfonic-acid amide, etc. 
are used suitably. [ for example, ] These 1 and 2-quinone diazide compound are independent, or can be 
used combining two or more kinds. 

[0023] [B] the operating rate of a component — the [A] component 100 weight section — receiving — 
desirable — the 5-100 weight section — it is 10 - 50 weight section more preferably. Since there is 
little acidity generated by the exposure of a radiation when this rate is under 5 weight sections, the 
difference of the solubility to the alkali water solution used as the developer of the exposure part of a 
radiation and a non-irradiated part is small, and patterning becomes difficult. Moreover, since the 
amount of the acid which participates in the reaction of an epoxy group decreases, sufficient thermal 
resistance and solvent resistance are not acquired. On the other hand, by the exposure of a short-time 
radiation, when this rate exceeds the 100 weight sections, since the unreacted [B] component remains 
so much, it becomes difficult for the insolubilization effectiveness to said alkali water solution to be too 
high, and to develop negatives. 

[0024] In the admiration radiation nature resin constituent of <other component> this invention The [C] 
component which consists of a thermosensitive acid formation compound other than the above- 
mentioned [A] component and the [B] component if needed, The [G] component which consists of the 
[D] component which consists of a polymerization nature compound which has at least one ethylene 
nature partial saturation double bond, the [E] component which consists of an epoxy resin, a [F] 
component which consists of an adhesion assistant, and a surfactant can be made to contain. 
[0025] The thermosensitive acid formation compound which is the above-mentioned [C] component can 
be used in order to raise thermal resistance and a degree of hardness. As the example, antimony 
fluoride is mentioned and SAN-AID SI-L80, SAN-AID SI-L110, SAN-AID SI-L150 (above, product made 
from 3 Japanese Federation of Chemical Industry Workers 1 Unions Industry), etc. are mentioned as a 
commercial item. 

[0026] [C] The operating rates of a component are below 5 weight sections especially more preferably 
below 20 weight sections preferably to the [Copolymer A] 100 weight section. When this rate exceeds 
20 weight sections, a sludge is generated and patterning becomes difficult. 

[0027] [D] As a polymerization nature compound which has at least one ethylene nature partial 
saturation double bond which is a component, monofunctional (meta) acrylate, 2 organic-functions 
(meta) acrylate, or the acrylate (meta) of three or more organic functions can be used suitably, for 
example. 

[0028] As the above-mentioned monofunctional (meta) acrylate, for example 2-hydroxyethyl (meta) 
acrylate, Carbitol (meta) acrylate, isoboronyl (meta) acrylate, 3-methoxy butyl (meta) acrylate, 2~(meta) 
acryloyloxyethyl-2-hydroxypropyl phthalate, etc. are mentioned. As the commercial item for example, 
ARONIKKUSU M-101 — said — M-111 — said — M-114 (Toagosei make) and KAYARAD TC-110S — 
said — TC-120S (Nippon Kayaku Co., Ltd. make) and the bis-coat 158 — said — 2311 (OSAKA 
ORGANIC CHEMICAL INDUSTRY, LTD. make) is mentioned. 

[0029] As the above-mentioned 2 organic-functions (meta) acrylate, for example Ethylene glycol (meta) 
acrylate, 1, 6-hexane JIORUJI (meta) acrylate, 1, 9-nonane JIORUJI (meta) acrylate. Polypropylene 
GURIKORUJI (meta) acrylate, tetra-ethylene GURIKORUJI (meta) acrylate, Bis-phenoxyethanol 
fluorene diacrylate, bis-phenoxyethanol fluorene diacrylate, etc. are mentioned. As the commercial item 
for example, ARONIKKUSU M-210 — said — M-240 — said — M-6200 (Toagosei make) and 
KAYARADHDDA — said — HX-220 — said — R-604 (Nippon Kayaku Co., Ltd. make) and the bis-coat 
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' 260 — said — 312 — said — 335 etc.H.P. (OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make) etc. 
is mentioned. 

[0030] As acrylate (meta) of the three or more above-mentioned organic functions For example, 
TORIMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUTORI (meta) acrylate, Tori (meta) 
(AKURIRO yloxy ethyl) phosphate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol PENTA 
(meta) acrylate, dipentaerythritol hexa (meta) acrylate, etc. are mentioned. As the commercial item for 
example, ARONIKKUSU M-309 — said — M-400 — said ~ M-405 — said — M-450 — said — M- 
7100 — said — M-8030 — said — M-8060 (Toagosei make) — KAYARAD TMPTA and this DPHA — 
said — DPCA-20 — said — DPCA-30 — said — DPCA-60 — said — DPCA-120 (Nippon Kayaku Co., 
Ltd. make) — the bis-coat 295 — said — 300 — said — 360, this GPT, and this 3PA — said — 400 
(OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make) etc. is mentioned, the acrylate (meta) of 
monofunctional [ these ], two organic functions, or three organic functions or more is independent — it 
is — it is combined and used. 

[0031] [D] The operating rates of a component are below 30 weight sections more preferably below 50 
weight sections to the [Copolymer A] 100 weight section. By making the [D] component contain at such 
a rate, the thermal resistance of a spacer, surface hardness, etc. which are obtained from the admiration 
radiation nature resin constituent of this invention can be raised. When this rate exceeds 50 weight 
sections, the compatibility over the alkali fusibility resin which is a copolymer [A] may become 
inadequate, and a film dry area may arise at the time of spreading. 

[0032] Although it is not limited as an epoxy resin which is the above-mentioned [E] component as long 
as there is no effect in compatibility, the bisphenol A mold epoxy resin, a phenol novolak mold epoxy 
resin, a cresol novolak mold epoxy resin, an annular aliphatic series epoxy resin, a glycidyl ester mold 
epoxy resin, a glycidyl amine mold epoxy resin, a heterocycle type epoxy resin, the resin that carried out 
the polymerization (**) of the glycidyl methacrylate can be mentioned preferably. The bisphenol A mold 
epoxy resin, a cresol novolak mold epoxy resin, a glycidyl ester mold epoxy resin, etc. are desirable in 
these. 

[0033] [E] The operating rates of a component are below 30 weight sections preferably to the 
[Copolymer A] 100 weight section. When the [E] component contains at such a rate, thermal resistance, 
surface hardness, etc. of the spacer obtained from the admiration radiation nature resin constituent of 
this invention can be raised further. When this rate exceeds 30 weight sections, the compatibility over 
the alkali fusibility resin which is a copolymer [A] becomes inadequate, and sufficient film forming ability 
is not obtained. 

[0034] it is the [F] component in order to improve spreading nature — a surfactant activity can be 
carried out. As the commercial item, for example BM-1000, BM-1100 (product made from BM CHEMIE), 
megger fuck F142D — said — F172 — said — F173 — said — F183 (Dainippon Ink & Chemicals, Inc. 
make) — Fluorad FC-135 and this FC-170C — said — FC-430 — said — FC-431 (Sumitomo 3M 
make) — Sir chlorofluocarbon S-112 — said — S-113 — said — S-131 — said — S-141 — said — 
S-145 — said — S-382 — said — SC-101 — said — SC-102 — said — SC-103 — said — SC-104 - 

- said — SC-105 — said — SC-106 (Asahi Glass Co., Ltd. make) — EFUTOPPU EF301 — said — 303 

— said — 352 (new Akita — Formation — make) — Fluorines, such as SH-28PA, SH-190, SH-1 93, 
SZ-6032, SF-8428, DC-57, and DC-190 (product made from Toray Industries Silicone), and a silicone 
system surfactant are mentioned. 

[0035] As a [F] component, in addition, the polyoxyethylene lauryl ether, Polyoxyethylene alkyl ether, 
such as polyoxyethylene stearylether and the polyoxyethylene oleyl ether, Polyoxyethylene octyl phenyl 
ether, Polyoxyethylene aryl ether, such as the polyoxyethylene nonylphenyl ether; A polyoxyethylene 
JIRAU rate, The Nonion system surfactants, such as polyoxyethylene dialkyl ester, such as 
polyoxyethylene distearate; Organosiloxane polymer KP341 (Shin-Etsu Chemical Co., Ltd. make), (Meta) 
Acrylic-acid system copolymer poly flow No.57, 95 (product made from Kyoeisha Fats-and-oils 
Chemical industry), etc. are mentioned. 
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[0036] These surfactants are more preferably used below in 2 weight sections below 5 weight sections 
to the [Copolymer A] 100 weight section, the case where the amount of a surfactant exceeds 5 weight 
sections — the film at the time of spreading — it becomes easy to produce that. 

[0037] Moreover, in order to raise an adhesive property with a base, an adhesion assistant can also be 
used as a [G] component. The silane coupling agent which a functionality silane coupling agent is used 
preferably, for example, has reactant substituents, such as a carboxyl group, a methacryloyl radical, an 
isocyanate radical, and an epoxy group, as such an adhesion assistant is mentioned. Specifically, a 
trimethoxysilyl benzoic acid, gamma-methacryloxpropyl trimethoxy silane, vinyltriacetoxysilane, 
vinyltrimetoxysilane, gamma-isocyanate propyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, 
beta-(3, 4-epoxycyclohexyl) ethyl trimethoxysilane, etc. are mentioned. 

[0038] Such an adhesion assistant is more preferably used in the amount below 10 weight sections 
below 20 weight sections to the [Copolymer A] 100 weight section. When the amount of an adhesion 
assistant exceeds 20 weight sections, it becomes easy to produce the development remainder. 
[0039] The admiration radiation nature resin constituent of this invention is prepared by mixing the 
compounding agent of others like the above to homogeneity at above-mentioned copolymer [A] and 1, 
and 2-quinone diazide compound [B] list. Usually, it dissolves in a suitable solvent and the admiration 
radiation nature resin constituent of this invention is used in the state of a solution. For example, the 
admiration radiation nature resin constituent of a solution condition can be prepared by mixing the 
compounding agent of copolymer [A], 1, and 2-quinone diazide [B] and others at a predetermined rate. 
[0040] As a solvent used for preparation of the admiration radiation nature resin constituent of this 
invention, each component of copolymer [A], 1, and 2-quinone diazide compound [B] and other 
compounding agents is dissolved in homogeneity, and each component and the thing which does not 
react are used. 

[0041] Specifically For example, ether, ethylene glycol monomethyl ether [, such as an alcohols; 
tetrahydrofuran ], such as a methanol and ethanol, Glycol ether, such as ethylene glycol monoethyl 
ether; Methyl-cellosolve acetate, Ethylene glycol alkyl ether acetate, such as ethylcellosolve acetate; 
The diethylene-glycol monomethyl ether, Diethylene glycols, such as diethylene glycol monoethyl ether 
and diethylene-glycol wood ether; Propylene glycol methyl ether, Propylene glycol ethyl ether, the 
propylene glycol propyl ether, Propylene glycol monoalkyl ether, such as propylene glycol butyl ether; 
Propylene glycol methyl ether acetate, Propylene glycol ethyl ether acetate, propylene glycol 
PUROPIRUETERU acetate propylene glycol butyl ether acetate, Which propylene glycol alkyl ether 
acetate; Propylene glycol methyl ether propionate, Propylene glycol ethyl ether propionate, propylene 
glycol propyl ether propionate, Propylene glycol alkyl ether acetate, such as propylene glycol butyl ether 
propionate; Toluene, Aromatic hydrocarbon, such as a xylene; A methyl ethyl ketone, a cyclohexanone, 
Ketones; and methyl acetate, such as 4-hydroxy-4-methyl-2-pentanone, Ethyl acetate, propyl acetate, 
butyl acetate, 2-hydroxy ethyl propionate, 2-hydroxy-2-methyl methyl propionate, 2-hydroxy-2-methyl 
ethyl propionate, Hydroxyacetic acid methyl, hydroxyacetic acid ethyl, hydroxyacetic acid butyl, Methyl 
lactate, ethyl lactate, lactic-acid propyl, butyl lactate, 3-hydroxypropionic-acid methyl, 3- 
hydroxypropionic-acid ethyl, 3-hydroxypropionic-acid propyl, 3-hydroxypropionic-acid butyl, 2-hydroxy- 
3-methyl butanoic acid methyl, Methoxy methyl acetate, methoxy ethyl acetate, methoxy propyl acetate, 
Methoxy butyl acetate, ethoxy methyl acetate, ethoxy ethyl acetate, ethoxy propyl acetate, Ethoxy butyl 
acetate, propoxy methyl acetate, propoxy ethyl acetate, Propoxy propyl acetate, propoxy butyl acetate, 
butoxy methyl acetate, Butoxy ethyl acetate, butoxy propyl acetate, butoxy butyl acetate, 2-methoxy 
methyl propionate, 2-methoxy ethyl propionate, 2-methoxy propionic-acid propyl, 2-methoxy butyl 
propionate, 2-ethoxy methyl propionate, 2-ethoxy ethyl propionate, 2-ethoxy propionic-acid propyl, 2- 
ethoxy butyl propionate, 2-butoxy methyl propionate, 2-butoxy ethyl propionate, 2-butoxy propionic- 
acid propyl, 2-butoxy butyl propionate, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3- 
methoxy propionic-acid propyl, 3-methoxy butyl propionate, 3-ethoxy methyl propionate, 3-ethoxy ethyl 
propionate, 3-ethoxy propionic-acid propyl, 3-ethoxy butyl propionate, 3-propoxy methyl propionate, 3- 
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' propoxyethyl propionate, Ester, such as 3-propoxy propionic-acid propyl, 3-propoxy butyl propionate, 
3-butoxy methy! propionate, 3-butoxy ethyl propionate, 3-butoxy propionic-acid propyl, and 3-butoxy 
butyl propionate, is mentioned. 

[0042] In these solvents, glycol ether, ethylene glycol alkyl ether acetate, ester, and diethylene glycols 
are preferably used from solubility, reactivity with each component, and the ease of carrying out of 
formation of a paint film. 

[0043] Furthermore, a high-boiling point solvent can also be used together with said solvent. As a high- 
boiling point solvent which can be used together, for example N-methyl formamide, N.N- 
dimethylformamide, N-methylformanilide, N-methyl acetamide, N,N-dimethylacetamide, N-methyl 
pyrrolidone, dimethyl sulfoxide, benzyl ethyl ether, Dihexyl ether, acetonylacetone, an isophorone, a 
caproic acid, A caprylic acid, 1-octanol, 1-nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate, oxalic 
acid diethyl, a diethyl maleate, gamma-butyrolactone, ethylene carbonate, propylene carbonate, a phenyl 
cellosolve acetate, etc. are mentioned. 

[0044] Moreover, an activity can also be presented with it after filtering the constituent solution 
prepared as mentioned above using the Millipore filter of about 0.2 micrometers of apertures etc. 
[0045] The admiration radiation nature resin constituent of formation this invention of the protective 
coat or interlayer insulation film which has a spacer can be applied to a substrate substrate front face 
with a light filter, and can be used as a paint film by removing a solvent by prebake. As the method of 
application, various kinds of approaches, such as a spray method, the roll coat method, and the 
revolution applying method, are employable. Moreover, although the conditions of prebake change with 
the class of each component, blending ratio of coal, etc., they are usually a 1 - 15-minute about room at 
70-90 degrees C. Next, radiations, such as ultraviolet rays, are irradiated through a predetermined 
pattern mask at the paint film by which prebake was carried out, negatives are further developed with a 
developer, a protective coat part or an interlayer insulation film part is developed, and a predetermined 
pattern is formed. A visible ray, ultraviolet rays, far ultraviolet rays, an electron ray, an X-ray, etc. are 
included by the radiation. Any, such as a liquid peak method, a dipping method, and the shower method, 
are sufficient as the development approach, and developing time is usually for 30 - 180 seconds. 
[0046] As the above-mentioned developer, an alkali water solution, for example, a sodium hydroxide, a 
potassium hydroxide, Inorganic alkali, such as a sodium carbonate, a sodium silicate, a meta-sodium 
silicate, and ammonia; Ethylamine, The 1st class amines, such as n propylamine; Secondary amine; 
trimethylamines, such as diethylamine and G n propylamine, Tertiary amine, such as methyl diethylamine, 
dimethyl ethylamine, and triethylamine; Dimethylethanolamine, Tertiary amine, such as 
methyldiethanolamine and triethanolamine; A pyrrole, A piperidine, N-methyl piperidine, N-methyl 
pyrrolidine, 1, 8-diazabicyclo [5.4.0]-7-undecene, Annular tertiary amine, such as 1 and 5-diazabicyclo 
[4.3.0]-5-nonene; A pyridine, Aromatic series tertiary amine, such as a collidine, a lutidine, and a 
quinoline; the water solution of quarternary ammonium salt, such as tetramethylammonium hydroxide 
and tetraethylammonium hydroxide, can be used. Moreover, the water solution which carried out suitable 
amount addition of a water-soluble organic solvent and/or surfactants, such as a methanol and ethanol, 
can also be used for the above-mentioned alkali water solution as a developer. 

[0047] after development and a stream — the protective coat or interlayer insulation film which has a 
spacer is formed by washing for 30 - 90 seconds and carrying out an air dried with the compressed air 
or compression nitrogen further. Radiations, such as ultraviolet rays, are irradiated at the formed pattern, 
and after that, with heating apparatus, such as a hot plate and oven, if it is on predetermined time, for 
example, a hot plate, in predetermined temperature, for example, 150-250 degrees C, about this pattern, 
in 5 - 30 minutes, and in oven, the protective coat or interlayer insulation film which has the target 
spacer can be obtained by carrying out heat-treatment for 30 - 90 minutes. The height of a spacer is 
controllable by the dose of developer concentration, developing time, and a radiation. 
[0048] 

[Example] Although a synthetic example, an example, and the example of a comparison are shown below 
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and this invention is explained to it still more concretely, this invention is not limited to the following 
examples, 

[0049] The 2 and 2 '-azobis (2,4-dimethylvaleronitrile) 7 weight section and the diethylene-glycol wood 
ether 200 weight section were taught to the flask equipped with synthetic examplp 1 cooling pipe and 
the agitator. After teaching and carrying out the nitrogen purge of the styrene 25 weight section, the 
methacrylic-acid 25 weight section, and the glycidyl methacrylate 50 weight section succeedingly, 
stirring was begun gently. The temperature of a solution was raised at 70 degrees C, and the polymer 
solution which holds this temperature for 5 hours and contains a copolymer [A-1] was obtained. The 
solid content concentration of the obtained polymer solution was 33.6 % of the weight, and the weight 
average molecular weight of a polymer was 25,000. In addition, weight average molecular weight is GPC 
(it is the polystyrene conversion average molecular weight measured using gel permeation 
chromatography (HLC[ by TOSOH CORP. ]- 8020).). 

[0050] The 2 and 2'-azobis (2,4-dimethylvaleronitrile) 7 weight section and the diethylene-glycol ethyl 
methyl ether 200 weight section were taught to the flask equipped with synthetic example 2 cooling pipe 
and the agitator. After teaching and carrying out the nitrogen purge of the styrene 10 weight section, 
the methacrylic-acid 25 weight section, the glycidyl methacrylate 45 weight section, and the 
dicyclopentanil methacrylate 20 weight section succeedingly, stirring was begun gently. The temperature 
of a solution was raised at 70 degrees C, and the polymer solution which holds this temperature for 5 
hours and contains a copolymer [A-3] was obtained. The solid content concentration of the obtained 
polymer solution was 33.5 % of the weight, and the weight average molecular weight of a polymer was 
24000. 

[0051] The 2 and 2-azobis (2,4-dimethylvaleronitrile) 7 weight section and the propylene glycol methyl 
ether acetate 200 weight section were taught to the flask equipped with synthetic example 3 cooling 
pipe and the agitator. After teaching and carrying out the nitrogen purge of the styrene 15 weight 
section, the methacrylic-acid 25 weight section, the glycidyl methacrylate 30 weight section, and the p- 
vinylbenzyl glycidyl ether 30 weight section succeedingly, stirring was begun gently. The temperature of 
a solution was raised at 70 degrees C, and the polymer solution which holds this temperature for 5 
hours and contains a copolymer [A-3] was obtained. The solid content concentration of the obtained 
polymer solution was 33.0 % of the weight, and the weight average molecular weight of a polymer was 
21000. 

[0052] The 2 and 2 -azobis (2,4-dimethylvaleronitrile) 7 weight section and the diethylene-glycol ethyl 
methyl ether 200 weight section were taught to the flask equipped with synthetic example 4 cooling pipe 
and the agitator. After teaching and carrying out the nitrogen purge of the styrene 5 weight section, the 
methacrylic-acid 25 weight section, the glycidyl methacrylate 45 weight section, and the dicyclopentanil 
methacrylate 20 section succeedingly, the 1,3-butadiene 5 weight section was taught further, and 
stirring was begun gently. The temperature of a solution was raised at 70 degrees C, and the polymer 
solution which holds this temperature for 5 hours and contains a copolymer [A-4] was obtained. The 
solid content concentration of the obtained polymer solution was 33.5% weight, and the weight average 
molecular weight of a polymer was 21000. 

[0053] The polymer solution obtained in the example 1 of preparation composition of the feeling 
radiation nature resin constituent of example 1 (equivalent to the copolymer [A-1] 100 weight section), 
As a component [B] 4, 4-[1-[4-[1-[4-hydroxyphenyl]-1-methylethyl] phenyl] ethylidene] bisphenol (one 
mol) and 1, 2-naphthoquinonediazide-5-sulfonic-acid chloride The condensate (4 and 4 -[1-[4-[1-[4- 
hydroxyphenyl]-1-methylethyl] phenyl] ethylidene] bisphenol -1, 2-naphthoquinonediazide-5-sulfonate) 
30 weight section with (two mols) is mixed. After making it dissolve in diethylene-glycol wood ether so 
that solid content concentration may become 32% of the weight, it filtered with the Millipore filter of 0.2 
micrometers of apertures, and the solution (S-1) of an admiration radiation nature resin constituent was 
prepared. 

[0054] (I) After using the spinner on the formation glass substrate of a protective coat with a spacer 
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and applying the above-mentioned constituent solution (S-1), prebake was carried out on the hot piate 
for 3 minutes at 90 degrees C, and the paint film of 6 micrometers of thickness was formed. 
[0055] The predetermined pattern mask was used for the paint film obtained above, and the ultraviolet 
rays whose reinforcement in 365nm is 10 mW/cm2 were irradiated for 5 seconds at the protective coat 
section. Subsequently, after developing negatives for 90 seconds at 25 degrees C with the 0.2 % of the 
weight water solution of tetramethylammonium hydroxide, style backwashing by water during 1 minute 
was carried out with pure water. By these actuation, the pattern pars basilaris ossis occipitalis was able 
to form the protective coat pattern which has the spacer of a 12 micrometerxl 2-micrometer angle. 
Subsequently, the reinforcement in 365nm irradiated the ultraviolet rays which are 10 mW/cm2 for 30 
seconds on the whole surface. 

[0056] For 2 minutes, the thin film with a protective coat which has the spacer formed above is heated 
for 60 minutes at 220 degrees C, was further, stiffened in oven after heating, at 120 degrees C with the 
hot plate, and the thin film with a spacer whose thickness of a protective coat is 1.5 micrometers in 
height of 3.5 micrometers of a spacer was obtained (the height of a spacer here means the height from 
a protective coat top face to the spacer upper part). 

[0057] (ID The compressive strength of the spacer section of the thin film with a spacer obtained by the 
assessment above (0 of spacer reinforcement was evaluated using the minute compression tester 
(MCTM-200, Shimadzu make). By the flat-surface indenter with a diameter of 50 micrometers, the load 
was added to the spacer section with constant speed (0.27gf/sec), and ******** was measured for a 
load (breaking load) when a crack and destruction arise in a spacer, and distortion (destructive 
distortion: compression at the time of destruction thing which expressed with % the value which broke 
the variation rate by the spacer high) (measurement temperature: 23 degrees C). A result is shown in a 
table 1. 

[0058] (III) The cross-section configuration of the thin film with a spacer formed by the assessment 
above (I) of the cross-section configuration of a thin film with a spacer was observed with the scanning 
electron microscope. The valuation basis of a cross-section configuration is shown in drawing 1 . The 
case where a rectangle or a trapezoid spacer was formed on a thin film like A or B in a configuration 
was made into fitness (O), and when distortion arose in the spacer section and the boundary section of 
a thin film like C or a film dry area was looked at by the thin film section like D, it considered as the 
defect (x). 

[0059] (IV) The thin film pattern with a spacer formed by the assessment above (I) of heat-resistant 
deformation was heated at 250 degrees C among oven for 60 minutes. The height of a spacer and the 
rate of a dimensional change of protective coat section thickness are before and after heating, and the 
time of the cross-section configuration of a pattern transforming the time of there being no change in a 
cross-section configuration within 5% in the above (III) in addition to A and B, when O and the rate of a 
dimensional change exceed 5% was made into x. 

[0060] (V) The permeability of 400-800nm of the protective coat section was measured using the 
assessment spectrophotometer (150-20 mold double beam (Hitachi, Ltd. make)) of transparency. [**] 
and less than 90% of case were made [ the case where the minimum permeability exceeded 95% at this 
time ] into [x] for [O] and 90 - 95% of case. 

[0061] (VI) The assessment measurement board of thermochromism was heated in 250-degree C oven 
for 1 hour, and change of the permeability of the protective coat section before and behind heating 
estimated thermochromism. The case where it exceeded [**] and 10% for the case where they are [O] 
and 5 - 10% about the case where the rate of change at this time is less than 5% was made into [x]. In 
addition, it asked for permeability like assessment of (V) transparency. 

[0062] (VII) The squares tape friction test after the assessment pressure cooker trial (120 degrees C, 
100% of humidity, 4 hours) of adhesion estimated. The assessment result was expressed with the 
number of the squares which remained among the 100 squares. 

[0063] (VIII) AL3046 (product made from JIEI S R) was applied to the substrate obtained by the 
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assessment above (I) of rubbing resistance with the printing machine for liquid crystal orientation film 
spreading as a liquid crystal orientation agent, it dried at 180 degrees C for 1 hour, and the paint film of 
0.05 micrometers of desiccation thickness was formed. The rubbing machine which has the roll which 
twisted the cloth made of nylon around this paint film performed rubbing processing with the passing 
speed of 1 cm/second of engine-speed 500rpm of a roll, and a stage, the case where the spacer pattern 
separated, or the spacer was deleted at this time, and the spacer high becomes low — a defect (x) and 
peeling — it could delete and rubbing resistance was evaluated by making into fitness (O) the case 
where there is no **. 

[0064] In example 2 example 1, the polymer solution which contains a copolymer [A~2] instead of the 
polymer solution containing a copolymer [A-1] was used, and also the constituent solution (S-2) was 
prepared like the example 1, and it evaluated. A result is shown in a table 1. 

[0065] In example 3 example 1, the polymer solution which contains a copolymer [A-3] instead of the 
polymer solution containing a copolymer [A-1] was used, and also the constituent solution (S-3) was 
prepared like the example 2, and it evaluated. A result is shown in a table 1. 

[0066] In example 4 example 1, the polymer solution which contains a copolymer [A-4] instead of the 
polymer solution containing a copolymer [A-1] was used, and also the constituent solution (S-4) was 
prepared like the example 1, and it evaluated. A result is shown in a table 1. 

[0067] In example 5 example 2 As a component [B] 1, 1 t 3-tris 2 — the condensate (1,1, and the 3-tris 
(2, 5-dimethyl-4-hydroxyphenyl)-3-phenyl propane -1 — ) of a 5-dimethyl-4-hydroxyphenyl~3-phenyl 
propane (one mol) and 1 and 2-naphthoquinonediazide-5~sulfonic-acid chloride (1.9 mols) Like the 
example 1, **** for 30 weight sections etc. prepared the constituent solution (S-6), and evaluated the 
2~naphthoquinonediazide-4-sulfonate. A result is shown in a table 1. 

[0068] As a component [B], like the example 1, **** for 30 weight sections etc. prepared the 
constituent solution (S~8), and evaluated the condensate (2, 3, 4-trihydroxy benzophenone -1 f 2- 
naphthoquinonediazide-5-suIfonate) of 2, 3, and 4-trihydroxy benzophenone (one mol) and 1 and 2- 
naphthoquinonediazide-5-sulfonic-acid chloride (2.6 mols) in example 6 example 2. A result is shown in a 
table 1. 

[0069] As an adhesion assistant, as the gamma-glycidoxypropyltrimetoxysilane 5 weight section and a 
surfactant, 0.05 weight ******** etc. prepared the constituent solution (S-7), and evaluated BM-1000 
like the example 1 in example 7 example 2. A result is shown in a table 1. 

[0070] As an epoxy resin, like the example 1, 5 weight ******** etc. prepared the constituent solution 

(S-8), and evaluated Epicoat 828 in example 8 example 2. A result is shown in a table 1. 
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[Effect of the Invention] A suitable admiration radiation nature resin constituent to form the protective 
coat which has a pillar-shaped spacer for gap control with high compressive strength from which a 
configuration does not change with the external pressures concerning high rubbing resistance which a 
poor display does not produce by rubbing, high thermal resistance which does not have change or 
discoloration of a configuration by heat, or a liquid crystal panel according to this invention can be 
offered. The admiration radiation nature resin constituent of this invention can be used for a thin film 
transistor (TFT) mold liquid crystal display component also as an interlayer insulation film (it has a pillar- 
shaped spacer for gap control) for insulating between wiring arranged in the shape of a layer besides the 
protective coat with a spacer of a light filter. Moreover, when forming the interlayer insulation film of a 
TFT-liquid-crystal display device in a coloring layer, the protective coat which has a pillar-shaped 
spacer for gap control using the constituent of this invention can be formed on the interlayer insulation 
film which consists of a coloring layer. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view having shown the cross-section configuration of a protective coat 
of having a spacer. 

[Translation done.] 
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(57) 

HUGH ^tf^KJ: 9^fi* s 4t*v^5 5^ 

m^Wt] [A] (a 1) TfmuX/l'tf XTfi 
UtttHMtit'lto. (a 3) guK (a 1) *S«fctf (a 
{c: [B] 1. 2-=¥/i'v 5 7i' K^ttSr-SWi"** 9 
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im&mi] [a] (a i) 7Fmfa#frtfis&i$£x$ 
(a 2) =.x*i'm$ttmnk.&tifotsj:tr 

(a 3) mm (a 1) *54tf (a 2) &W<D;=}- U-7 ^ V 
[B] 1, 2-*/>iSTi?Yib'&®)$:'Sm-l-Z>Z 

mm 1 1-3 # 7 - ^ a As* -&mm$. s4 t f t mmm 

[»3fcJg2] *7-7^^-«ffcliTFT| 
N&ftR t — ffc* ft o fc*-:-- fr- Sr^-T 5 fc «>©» 

[0 0 0 1 ] 

* ? - 7 ^ fc I* t f t n mmmm t-w 

&x ^-f— sr^r-r s u 7 — 7 a w —m&mm-g. it a 
t f Tmmmim&zterffrz<oimmt£mmt&&m 
mm&vois 4 x^t<D^m f-Mi-a. 

[0 0 0 2] 

^-^-©^ii^asfcofc?), Altyt^s 

fco/c 0 r. © mm %Mfci- ziztbizx^—v- 
nit. z<D*m~±tu*. ®*&ffim*mmz.&if;i,ffi 

[0 0 03] 7* by y^7 7-f-{c4 9^^— lf-§r 
7J7-7^/W<?-^fcf4TF TlP^|6iKO±tMt 
*<7—7 »flWt*ytttTFTSra»fi 

[0 0 04] r OfflBSrlSft-f S— o©#l£i LTfSS 
t * "J— 9— £ l^i-T^I" 5 Jj&tmM £ jxt (/ * 5 
(#M¥8- 1 1 4 8 0 c 



2 

[ooo5] 5, TugausttRx't— 9—*m-tz>'& 

tzltT F TjfH&SBtfctt, 7 t*V^!c:4 t? 
-f— mm&titc <0 s HUJxfc 9 1"5 r t K 4 9 

rai6»Kfc«t3SwmffiSrjaia-*-5i*©s8»c 4 <o mvt#& 

[0006] 

5»vH£^3£i4 J ?»fKft^^fcA^5^S5JEE^{c4 «9 ^ 
20 as&ffcL&<^4 5 ftiS^ffiSS3i«Sr^o^^ y7°$mm 
tt^^^-f— i -fri ftofc««Bt4fcrtT F TJf 

M)p*fcf4Jiffi«fe^ja, ttttt^^-t-i-flfift 

4 tWJiS f4^T©BiBJ ^ b 5^ ^ a»K ft 5 o 
[000 7] 

30 [»ffl£fl?&1-57t#>W3MIS:] *^BJ©±|Eg 6*3*54^ 
*JjSW:» #$8Wc:4;Jxf4\ ^lt, [A] (a l) 3F» 

?dtj a-/#^*5 4 1^/^ [4^Fiafp^/v# 

(«T> r-fk-a-* (al) j tt>V^o ) s (a 2) 31 

#*^a**MFiawt-fr« (sir. Ht&m (a 2) j 

) > (a 3) MIE (a 1) &4U* (a 2) ^ 

^c*u7^ysWb^ (WT, ( a 
3) j ) Jfer^fc [b] 1,2- 

-7jfV# f c t i T F T migstflt t k ft 

5. 

[0008] sir. *&mv>®&ktm&.ffimiimmz-o 

-S-flJ [A] *J4U?1, 2-^;y^7^K<k^ [B] 
frht£Z>Zk*W&k-rz>„ 
[0009] &M£M [A] 

[A] !4, (a 1) . (a 2) *5 

ilH^fe (a 3) «:»aS'p-C» ffi£-BB*&ai©#fiETfc 

7 ^*/ua^i-5 r t (34 oT»ai-5 r t ^-e^ 5c 

so [0 0 10] #f§|ll-t?ffl^$>;h,5#£<&# [A] (4, {fc 



$#^2000-327875 (P2000-327875A) 



3 

(a i) a»b»»*tua«dWMtt*r, it&® (a 

1) , (a 2) iSXZf (a 3) d^feB3>*tbS»iS 
fftL<»10-3 0lW«*btV^ o 
*»UKK<*5, -*4 0ll%ftlBt5*I*#ll 

^fes 0 (a i) turn «*.iir^y/nfc, 

%s T 9 y # * y M*" 7 u ^ >W<£ if* 5 

*fi^Sl&14> y 7K*«»-»r5«»«*5 <fctf A 

[0 0 11] *«P^-Cfflt^tl^*l^ [A] tt\ ft 

(a 2) ^bR**ix*«^WttSr, (a 
1) % (a 2) *5<fctf (a 3) *»bR»S^«HkiSU* 

fcffiL<tt2 0-6 0li%WLt^5 o ^« 

S*s®Ti"5<S^]l-fe9, -*7 OSl; 0 ^£;@?L6^§'£ 
te*fi£#<Ot5M^££^^ fc 3 o 
[0 0 12] (a 2) t LTte, fllfctfT* y /V 

a - n — :/p MAST 9 I) Mfc9 V 

a-n-^7^y/^y^K y 

/Uifc- 3 , 4 -x^^vyf/V, ^ ^ ^ y 3.4- 
jitK^v-^/K T9 y/^-6, 7 
/K T 1 ^^ yA'Bft— 6, 7-:x/tf^i/^:/ i 3vK a -3i 
^;VT9 y^^-6, 7-^#*i^? P< ?vK o-t*— 

/w^vvvv^y i/^/vx-f/v, m-t-My^v^ 
y vi/;vx-r;v, p — tf —yv^V'SM'^ y Vv^/vx- 

y v-vvK ^ * 9 y ^K— 6 , 7 -^^i/^/^/K 
o - k^My^;v^y "->vvvm— tvK m— fc*xi/V< 
y>?;V^ y y/K p — f-;l//<y^/V^ y v" 

[0 0 13] *»M-effl^feH5*a-&{*: [A] tt, fl: 

(a 3) frbmmztizm&&VLt:. vc&m u 

1) , (a 2) *5«fctf (a 3) a>&gt*£*L«fME 
^cO^ftidSo^T, »JL<(ilO-7 0li%> ^ 
(C»SL<H1 5-5 0ii%^tUV^ o rofllj* 
0fi«%*fl8©»&tt, *ffi^f£ [A] <^*# 
jcS«*s{STi"<5«r^f2:*)9. — *7 0fiS%5r®^^ 
©^•tt*S^f* [A] *ST/^*y UC<< 
fc5 0 



(3) 

4 

[0 0 14]Hfe (a 3) ttt», Wt^W 
*^yu-K xf;M^^y n-^/M* 

w^yi/- h^if^^^^y 

¥<DT9 y >HftT/l'*A'3i*5 ! 'A' ; v"^ P^+V/V^ ^ 
^yi/-h, 2— ^^^i/9 u^*Z/;Vjl9 9 V \s— 
K hy^P [5.2.1.0 2 . 6 ] f*y-8->f^ 

y u—h* if y/vffiS:RT^/V3i;*^ 
/V ; ^o^i/;P7^ y K 2-^f/^P^ 
^vvKT^ y K hyi/^a [5. 2. 1. 02,6] 9* 

5) , y^nxiA'T* y vti.E<oT9 y/i^iwi* 

y u-h^ir^^^^ y /i^ry — /^*7vv ; 
20 y^^/vT^ y v. ^y^vr^ y vttz<DT 

9 V^WtTV — /v^i^x/w ; t W^K^xf^ 

^ai^x/v ; 2 — fc Ko*^3i^^#^ y 2 
-t Kp^V^d Mtv*9 9 y — hfcifOl: Kp^v' 
T/Var/V^^^/W ; *5 XlfX^Uls, a - * ^^^^ 

hfr^^, p—t h**sttl'l'* T9l)**—h } JA' s 

9 y ast ^ Kx ^ * * y a^t ^ k, ss^^^k i > 3 

30 -^i^xy, ^y^uy, 2,3-^^^-1,3- 

99 V. p-^*^f^ 2-^^^s9 

u^*ci/;VT9 y N> l,3-^^xy4ifiS* 

[0 0 15] *^8M-Cfflv^?>i^S*fi-&fls: [A] tt, * 
y i/y^iiW^l (£AT> tmwj i:^ 

40 5) #^b<fi, 2X1 03-1 X 1 0 5 . ct V) fit. 
U< «5 X 1 0 3 -5 X 1 0 4 -Cfc£r LV\ M 

wfl*2 X 1 0 3 *?i^fc5t, #&*b5*Bltt. aft 

tt*iifKfil?5w i:35 s &9. — *1 x l oS&mz-Zb. 

[0016] iiaoji^fc^jsw-efflv^tus*®^ 
[A] tt, */V/R^V/PS*sJ:a5/*fctt*^^KM 
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[0017] ±tE<o*fi-&* [a] ttt*tm»w&& 
[oois] *s^«s: [a] (Dmm^m^htummt 

Ltfl JMM&fctt* /K =-9 J— fr* 

7tf- h&ifc^^u^^y 3-/V7^^^x*-t^ 

l/y^U3-;^f-;Vx-T/K ^xfl/y^JIn- 

/V:x— y"^t£if<D^^U>^^V =*~/l>>m ; b°U-y 
^y=i-/^f;vx>-f;K yatVy^y^-zi/xf 
7VV, t°i/y^ JJ n-z^D t>x-7/^> 
b°uy>/y a— *r;vt£}£<D7u fuy 

try 3-w;7;^;vx«f;^ ^Df^Jl^ 
— /u^^vat— ■ f;v7tf- K ^DbVy^y^-zv 

ai^-Aoi— ■ f/V7tf- K yD^l/y^lin-zV/D 
t>x-r;V7-feT- h^P b'U-^y n-;l/^f;l/x 
— y/l/T-fey — hftif<E>:/p tfl/y^!) 3-/V7/^^ 

-f;^pt°t^-h N /Ptvy^y^^vxf/i/x 

x-T-z^n hfcif^P b^y^y 3-/V7 

;V^;l/x-r;V7tf - ; h/Vix^ ^rv-UV-^iT 

D-/y s 4-tKn^>-4-^/v-2-^;y 

^of/K ft8^f/K 2-tKP^>7 P Dt°tyix 
?vV\ 2-tKD^>-2-^f;^Pk°ty^f 
/V, 2-t K^-y-2"^ Wak'ty^xf/K 
kKo^V»f;K t KP^^ixf;K b Ko 
?Ltt*9vW SLtt^fvK fL^pf 
/K SLIfc/TvK 3-tKo^Dt e ty^^K 

Pt'ty^Pf/K 3-tKB^aWy9^f 
A, % yp^v/ftS^PtVK ^D/K^rv-K^y^/K 



(4) 

^ h^Dt^yg^PtVK 2-^ h^rV/Pt't 
V'B^fvK 2-^h^rv'7 p n f^^K^^K 2 -3i 

^■^nt'ty^f/K 2-yh^pWygx 

2-yh^rv'7 p Pt 0 tyK7 p Pt e ;K 2-^F^r 
^p tr*VBt^^ 3-* f^i/^Pb 0 ;^^^ 

io a-^b^y/pftyixf/K 3-^^:/:/ 

Pb'ty^PtX 3-^ h^r^ufi-y^f 
/K 3-^1 h^ri/^n tr^-VK^^/K 3 -at 
p tT^-^ifcat^K 3 -3i h ^i/^p b'^-V^^P b* 
/V, 3-31 h^rix^p tra-Vflfc^TTK 3~^ > P7K^rv' 

/nfty^f/K 3-^n*^pWyS3if 
^y/pt'tyS^K 3-yh^p^yS^ 
ypt'ty^ptx a-yb^pt^yi^f 

[0 0 19] [A] <^SSl3t^ffl^e>H5fi^ 

^y^fpxMi/K 2,2' -T^b^- (2,4-v 5 
^f/W^l/nxM/;!/) x 2,2' ~7/fc^- (4- 
^h^v'-2,4-^f;W^l/nxM/;V) *£}£<DT 
y^it^^o ; ^y^;^;vt^V h\ 5 I? p^T/v^/v^- 
Srv'K, t— ^^/v-</u**^tr^u— 1,1' - 
b**- ( t i/^p^^l^&iftf) 

Jiv\> 

[0 0 2 0] 1. 2-*S>*ST*JYfc<&to TBI 

[B] £LTte> Mx.fi, l, 2-^y/^/yv?7^ 
K^/^^»3i^x/K l,2-t7Fdr/y^K 
^/vt^>-^3i^^/k i , 2 -^yy^-; y^Tv^ 
;^ygt7^ K*s«fctf l, 2—*- 7 h^/^v^T^K^ 

[00 2 1] Zthb<DMc&mtVXt±. 2,3,4-hy 
b KP^rv'^y/7x/y-l, 2— h^r/y7v ? 
K-4-^/^^3i^x/K 2,'3,4-MltKo* 

^y/7xyy-i, 2-^7 f^yy^^K-s 

-^/Wfc^g^^rvK 2,4, 6-hy t KP^i/^y 
y7x/y-l, 2—fy b*Sf&T*JV-4-XA' 
*y^3:;*7VK 2,4,6-hybKP^^y/7x 

/v- 1, 2-~ry h^;yy7^K-5-^;wty® 
31*771/35© h y b Kp^>' / <>'/7x;yoi ) 2- 

50 t7^/y^7^K^Wyix7f/vS; 2,2' , 
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4,4' -7 s - h7t KD^V^y/7x/y- 1, 2— *~ 

2' ,4,4' -ff^tKn^^x/y-l, 
2 -~fy y*cj yi/Tv 5 K— 5 -^/V^v^^^^/K 
2,3, 4, 3' -X f5t KP*>"<^7x;y-l, 
2 -^7 h*y ls*JTi? K— 4 x/K 
2,3,4,3* -ff7tD^>^/7x;y-l,2 

2,3,4,4' -rh7t Kn*^y^7x/>'-l, 
2 -^-7 h^/^i^Tv ? K-4-^/V7^^3i^v L /K 
2,3,4,4* -fh7tKP^>^7x;y-l, 
2 -f7 h^r/ y^Tv^ K— 5 -^/Vafc^ifct^/K 
2,3,4,2' -rh7t KP^y-4' -y^vv^V 
/7x/y- 1, 2-t7 F^/yv J 7^K-4-^ 
^Vg^^TVK 2,3,4,2' -rh7tKP^>- 

4' -^f;^y^7x7y-i,2-t7h^/yv? 

*A'*>'»^;*7VK 2,3,4,4' T" 

h7t Kn^y-3' F^^y/7x/y-i, 

2 —ry h^/y>?7y K— 4 -^;^ySx^f/K 
2,3,4,4' -ff7k Kn^5/-3' h*>"< 

;v^y^f;^fF7t Fo^y/7x;y 
2,3,4,2' ,6' -^kKP^y/7x/y 

-1, 2— h=3r/y^7v ; K-4-^yi^ 
tvK 2,3,4,2' ,6' -^y^t Kn^y^<y/7 
zny >- i, 2-^-7 h^/y^T^K-5-^My 
&t=.*T;v4$<D<<>'# t: KP^y/7x < /y(0 1 I 
2 - t7 h^r / y^7v? K^/^yS^r/v ; 2,4, 
6,3' ,4' ,5' — "^MM: KP^y/7x;y 

-1, h*/ yv?7v^K-4-^My^ 

tvK 2,4,6,3' ,4' ,5' Kn*v"< 

V^^y V- 1, 2-^7 h^-y 
/Wft^^x/K 3,4,5,3' ,4' ,5' -^U" 

t Kp^rv / ^yy7x;y-i, 2-+7 h^;y^7 

i/K-4-^^^^^m^^/v, 3, 4, 5, 3', 4', 
5 » -^iJ-fc KP^rv"<y/7x/y-l, 2-^7 
h^r/y^i/ K— 5 — ^/wfc^&^^/i^O^^riJ- 

b Kp^^y^^x/y© 1 , 2 — h^y ^s?t 

*?K*/V*>'lk**9 i v> ; fcT^. (2, 4-v>fc Kn*5/ 

7x^/v) ^y-i,2-t7i>^;y^7^K-4 

-^/V/ftVgg^^yvK if* (2,4-v^k KP^rV7 
^^y-l,2-t7h^y^7v^K-5- 
^/I'/ftV^Q^vvK tf* (p-t Kn^r^x^/l/) 
y^>-l, 2-*T7 h*c/ isi/Ti? Y- 4 -^/^y 
^*tvk k** (p-kKP^>7x^/V) y^V- 
l, 2-^:7 f^; y i^7^ K- 5 ~^;^y®x^f 

a\ by (p-t KD^y7x=;u) y^v-1,2- 
t7 h^/y^7^K-4-^ygx^f ;K by 



(5) 

y ( P -kKp*^7x^) x^y-i,2-t7F 
^y y i/7v? K- 4 - ^;^y®x^f/K 1,1, l- 

by (p-t Kn^rv'7xx;v) x^y-l,2-f7 

h*y yi/7^ K- 5 - ^;^ygx^r/K tr* 

(2, 3, 4- h y Kp*V7x=/U) y ^V'- 1, 2 

-t7h^/y^7v?K-4-^wtyix7f/K tr 
* (2,3,4-hytKp^y7x^) y^>--i, 
2 -t7 h^y y^7i/ K— 5 -^/v*y8x^f;K 

io 2,2-lf* (2,3,4-M/tKP^y7xx;V) ;/ 

D^y-i, 2-^7 h^;y^7v ? K-4-^/^y 

B^^TVK 2,2-fc^ (2, 3, 4- h y fc KP^y 
:7^xvv) ^y-l^^F^r/y^K- 

s-^/vt^^^^x/k 1,1,3 — mj* (2,5- 

^f^-4-t Kp*^7xx;V) - 3—7^^/^ 
X3/<1/- l, 2-1-7 y^Tv^K- 4— 

IfesL^Tyl^ 1,1,3-hy* (2, 5-v^y ^/V-4 
-t KP^'y7xx;V) — 3 — 731^^0^^-1, 
2 -t7 y^v 5 K— 5 -7;i/*y8x^f/K 

20 4,4' - [1- C4- C 1 - C4-t Kd^tv'7xx 

>v) -i-y?vv^^/v] y^^/v] xf yfy) tr* 
7x/^-i, 2-1-7 F*;y^/7^K-4-^ 

jfc^Ifca^TVK 4,4' - [1- (4- [ 1 - [4- 
Kp^V7xx;V] -1-y^/Vm^-yV) 7^~M 

xf |jfy) t^7x;-;v-i ) 2-t7F^;y^ 

Tv ; K-5-^/V^v^ai^^/W > tf* (2,5-v^y 
f;V-4-kKP^7xx;U) - 2- tKP*^7x 

^;i/^^y- i , 2-1-7 ^;y^7^K-4-^;v 

tf^^x^TVK b** (2,5-^f/W4-tKP 
so ^>y7xx;V) - 2-k Kp^tv'7xx;^ ^y- 1 , 

2-^7 h^/yi/7^ K— 5 -^/v^y^x^T/K 

3, 3, 3' ,3' -V- b^y ^A— 1, 1' -*fcTnlf-f 

yfy-5, 6,7,5' ,6' ,7' -^Mfy — /V- 1, 

2 -* r7 b^/^&Ti? K— 4 -^/^y^x^f;K 
3, 3, 3' ,3' -rh7^f^-l, 1' -^tfobf-f 
yry-5,6,7,5' , 6 ' , 7 ' y -/v- 1 , 

2 -^"7 b=* y f*S7& K- 5 A*>'8&^;*7VK 

2, 2, 4- hyy^-7, 2' ,4' -fyt pp^y 

75^y- 1 , 2-^7 b=*y yv ; 7^K-4-^^ 
40 V^nJXyvK 2 , 2 , 4 - b y y ^A- 7,2' , 4 ' - 
MJt Kp^-y77^y- 1, 2-1-7 h^/yi/7^ 
K-S-^Atfi/B^^-rASpO (*!itKn^y7x 

xvv) 7/u*yoi, 2-^7 b=¥y yyryK^ 

[0 0 2 2] Sfc, ±B09SUfcl, 2-1-7 h^y> 

^iC^jELfcl, 2-1-7 Y*Jl'*JT 9 SY*A>*>' 
m.7^ K««*.tf 2. 3, 4- b y k Ka^^y/7x 
;y- i, 2—^-7 ^yy^7v?K-4-7/^y8 
so 7;K?tW:ffl^5 e r Jxbo l , 2 y v 
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*jt v Kft^ttnusT?* itt* 2 wmu±*M%-&tm 

[0 0 2 3] [B] /£#c9{j6JB#]-£f4, [A] $#1 0 
Ofifi»fc*J-L-C» #*L<f45~l OOlt^ 4 9 
£f£L<{41 0~5 0SSgBT-fc5„ r<D#J-&/i552a 

© [B] ^*5#»c^i-57t*, ntis&T^* Vfrm 

[0024] <*©te©jfc#>#»E©«^*M4*Mt 
«aj5gi|&ti3V>-Ctt. ±!E© [A] /£#*5itf [B] 

[C] /&Sh 4>fc< fcfclflOai^i/'tt^l&ft-WS 
-&S:W^5fi-&tt^^J:t)^5 [D] jfcSh ^/K^V 
mm**)** [E] ***«IJ:9Jies [f] 

[oo2 5] ±ia [c] ^-Q^msmm^mt^m 

n« TtTfl£p B pi LTU, f-^-r KS I - L 8 0, t^i 
-YKSI— LI 10, J $->=-4 K SI— LI 50 
±, HfMk^X^ (ft) ») IM^tf bM„ 
[0 0 2 6] [C] j*#©flyg»fi-tt, [A] 
1 0 OMrgincijfci-L-C. »*L'<f±2 0a«BS£JlT» 4 

^#03*11 i ft*. 

[0 0 2 7] [D] J&8"?fc5'>&< b h im<O^U 

[0 0 2 8] ±E**ffi T^yw- hiUt 

»4, 0iJ;tf4"2-fc Kn^ai^vV- 7^!)l'- 
K *;Hf 7^!ll/-h > ^y#a=^ 

T9 y l — K 3-> h^->y^ 7* 
^pv-K 2- 7* y n-f /v^v-^^vw- 

2-t Kn^i/T'n u- ht£b*i*mtf -t 

©rfilSirttll Mi^n^^^M-lOL P 
M-lll, |S)M-1 1 4 OKffi<frjft(tlO£D , KAY 
ARAD TC- 1 1 0 S, IDTC- 1 2 0 S (B^fc 

mmm) , m 5 8 , 1U2 3 1 1 (*r*t» 
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[0 0 2 9] ±8E2WfB 7*JJ i^-hiLT 

1. e-^**^*— (^^) 7^!)l/-b« 1, 

9-/t^*- A**? r^yu-K /Ky^n 
uv^y 3— /uv 5 9) Tt y k f^7i;^ 

->^/ — /vy/v^-isls'STi? y K tf7>7iM 
->i ! ?;-;U7;UtL'yi/7^ y W— h%b*&&lfb 
ZOTftfR&b LTtt, fiRJx:f4TP = s' ; J'^M-2 1 
10 0, IDM-2 4 0, IDM-6 2 00 OKffi-£j£«SfO 
St) , KAYARADHDDA, |r)HX-2 2 0, 1*1 R 
-6 0 4 (B3MbjK(tt)Sl) x t*^3-h2 6 0, ID 3 
12, |r) 3 3 5 HP (*K*MMb^l3)l(*)«) 

[0 0 3 0] ilEatfffiSU:© T?])\/-hb 

Ltii, ^jx(ihy^^n-/wyD/^vhy r 
^iJu-h, ^^-^jcy^.!; h-^hy y 
h, by ( (^^) 7^ya^o*Vif/H 7* 
X7i-h, ^x!)7!i h-/vrh7 TV 

20 d i — v'^i/^^y^.y v—fr^is* t? 

70 = ^^^-30 9, IrIM-4 0 0, Ir)M-4 0 
5, IrIM-4 5 0, 100, ISlM-8 0 3 0, 

IH1M-8 0 6 0 (MW.&&(.WM) , KAYARAD 
TMPTA, IUDPHA, IrIDPCA-20, IrIDPC 
A-30, IDPCA-60, IrIDPCA-120 (B 
%4£M(.W)M) . t'^3-h2 9 5, ID3 0 0, IR13 6 
0, IDG P T, |r)3PA, |r)400 (^BRWUflS^XHI 

fcf43tffi^±© (^^) 7^!IW-Ht *34lT?fcS 

[00 3 1] [D] jfc^eDfitflWfrtt. [A] 
1 0 0»*gi5iC>i*LT, »*L< (4 5 0«*gB£AT, i 
«9$f*L<(4 3 OltargBWTT'fcS,, ^OiS**^ 

[D] tfLftZ-SmZitZZ. iCiJ, *9B^OA%ttM 
ttMgm^ i» bUfetlS^^-t - CD W^tt*5 4 t/S 

4«fcja^5*frK:f±» [A] tfe57;w*!) 

[0 0 3 2] ±|E [E] &ftX'hZ^i&*i'mmb LT 
t4, ffi*tt^«#iS3tev^tf ORSSiratO-Ctt*^ 
^s, #4 L< i4t*^.73i/— ;VAlxjK^v'iSl 1 7i 

50 ^ttbcot, tr^7i;-;uAli^v«v ^ 
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[0033] [E] J^OttUaftPfrtt, *S-&fr [A] 
1 0 0S*S5i^LT, U< 513 OffiatWJTFT?* 
5c rctSaWft-C [E] &fttf-£ft£*iZZblz£ 

[a] ■efc5T/i'*y^r**wffifc*rt - s*i* 

[0 0 3 4] fi-hl" 5 [F] 

0i|x.fiBM- 1 0 0 0, BM-1100 (BM CHE 
MI E*tS£) , ^#77'^F142D, IHF 1 7 2, 
|*IF 173, IDF 1 8 3 (XBm^it&Jimm 
M) , 7B7-KFC-135, IDFC-170C, I^J 
FC-430, PFC-431 V — ^ («0 

®i) , f— 7nyS- 1 12, |*]S - 1 1 3, IDS - 1 
31, IrIS-141, IDS- 1 4 5, IDS- 3 8 2, ID 
S C- 1 0 1 , IDS C - 1 0 2, IrISC-103, IDS 
C - 1 0 4 , ID S C - 1 0 5 , RSC-1 06 (JlfiSBT- 
m)M) , x7hy7°EF3 0 1, ID3 0 3, ID3 5 2 
(Smmittft («) Si) > S H— 2 8 P A, SH-19 
0, SH-193, SZ-6 0 3 2, SF-842 8, 
DC-5 7, DC- 1 9 0 (M^V =* — >> (ft.) M) 

tit'? y**s xxfis y zi-^&Rmfe&mmif h*i 

[0 0 3 5] tOffllKt, [F] LTfi^y 
v-xf i/yy|> y/v^— 7VK #y ^V^U-V*? 1 

wy^f;V7xx /n- r/K *Ky j^v^ 
^- u>-; =W7 zc Tvi-'ft 2?<£>jtf y v"^^- u 

y7y-;n-r/Vfi ; t)? y ^v'ai'r l^v^ 17 u— 
K 7jfy^^->3i'5 L u>-v : ^xTW'- h^ifro^y ^-^ 
uy^T;v ;J f^x?f/i'SJS if© / — ^-^^B 
fi^FJ ; ^ ^-y-^/Jf y t— K P 3 4 1 (ft 

te^im («) Si) . (/•*) r*y/Mtt3R#a-&## 

y^n-No. 57, 95 (**tfclftlHb^X3R (*) 

Si) fti^iptf e,tt?>o 

[0 0 3 6] m^.©#ffiiStt?PJti, [A] 1 

OOlifflCMLT, ff*L< (*5Sfl:g|JWT, X*>» 
*L< «2SfigPWT-effl^feH5 0 ^EffiteSU©** 5 
5S*«0£ri@*:-54§^{i, &#l$©BI**u9S£ 
fc5. 

[0 0 3 7] *fcX*i:©SMM4&l*l±S**fc«>fc 
[G] j«»i:UT**«ja!lS:ttffli-5wi:t>-C#S. - 

<D£5tmm®nt u-c«, wtg^T^^s^y ^ 

ffll*s#*U<{£ffl**u, 09*.tf#A'#*i'A'X, ^*;7 



(7) 

12 

^flcttica m /• h^vy v * * y 

^•v->7>-, y ^ h^-y-yjy, v — r y ->7 

7— h7°u tf/Wh y =t h^v^y, v-^y v'K^rv' 
7ot>MI> h#-»7y, 0- (3,4-^^^^ 
p^v'/u) h y /- Y^'y"yy>-t£i£t^f 

[0038] d© <fc 5 fc&iWPUi, *S-&flc [A] 1 
io 0 OMfiBfcStLT. #£L<{i2 0fi*»£JlT» «fc 9 

<ft5o 

[00 3 9] *ISW©ii5JfcltlH41»JIgifflj5feifelf±, ±|B© 
[A] fcit^l, Z-ZtJlsVTVYtt&W 

[b] Mw-itE^p^^ofdiwia-a-^j^-fci^s-a-r 

0iJxtf*m^ [A] , 1. 2-*/>*ST*J 

20 k [B] *jJ:^-toffioE^JWSr, gfS©»ft-Cifrfri" 

5 ^ t k «t 9 , *^tt©«a*iiittwjB»a**w» 
[0040] ^n©«0cstiSKfemjiBiB^4to©mat^^ 

l^nS^tbTJi, [A] , 1,2-^f/ 

y^7-^Hk^ [b] *3<tu5^©te<DiB^J©«-j*^ 

[004 1] JWWSjfctt. tfiJ^tf ^ ^ y -/v, / — 

so f/i'ffi ; if vy*'!) 3-/^; ^ f ^x-f^, =^^- 

—T^m ; * ^/V-fe n y;v7 , 7tr- h , ^^vHr d y 
zi'T'T-trx— h^iifoxf uy^y a-^T/i'^i'X- 
x/WTir^-MS ; 5?xfuy^D 3-;«y^f/vx 
— r/v, v'xf i/y^y a-^/xf/n-T/v, v 5 
ai^u-^-^y =1— ;v-y^f;n- x/V'ft ifro-^^uv 
^y n— ; T'nt'U'^i/y =1— As* =f- >vzc—=r >\. ^ 
•fxi euy^y n— x/v, 7Dfvy^!) 

40 3L—7-Jl't£¥<DZfo ^i/y^y 3— /V^- / Z/V^ai— 
7Vl"3i ; T'ntfW^'^y 3— yV^^/Va:— x/VTirx— 
h x 7*0 fUV^y 3— /waff-zvai— x/VT-feT— K 
7°u tVy^!) 3— ;U7°a f r;U7"-fe7— h7°n 

t°u>-i/y =— /uy'f-tvs.— t&T±T— K ftif©7° 
o fuy^U s— /UTVi"*-/!'*— 7-^r-fe-r— ; 7° 
d fuy^U a-^^f ;vx-f/v7n ift^- h, 7° 
p t t/y ^ !) a-;uxf ;Vx—f/l/7°0 hft^~ h , 7° 
D fvy^y 3— /U7°n tVl^— TV^n h, 
7°n tVy^!) a-^f/H-r/l'/o hft 

so ¥<Z>7°° tf UV^y 3— /PT/UJr/Vji— TVi'Tir-r— H 
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/V;t<?7l/$r f> i<\ n-^-y-y >\ 4-tKo^->- 

vfcif©^ ; *sJ:lflft 
tt^TvK asKai^/u, ffHS^nfcVK RK^/K 2 
— t KD^V/atftySxf/K 2 — t Kn*V-2 
-^f/U/o fty^^f/K 2-tKo^-2-> 

,K fL®?^^K fL^PtVK ILtt^/K 3 — t K 
n *c*yy°T3 t°^->-^^ 5vK 3 - 1 Yu*?*y-fu f 

3 - 1 Kn ^r->7° n f ^V&^d fcfVK 3 - 
t Kd^o f^-VgJ^/K 2 - 1 Kn 3 - 

•«7'd^K rojK*«>Btt 

v'T'n t"^->-^^/K 2 - y t^v^ci f^-V^n 
tf/K 2-^ h^v-7°o f^-V^^/K 2-ih*-> 
:/n tf^V^y-^/K 2 h^f-v'T'n f^V®^^ 
/K 2-3^ h^fi^yn e^V&T/p fcVK 2-ctK^-v' 

/K 2-7'F^f>7'pftySif/K 2-/h^ 

nf^vge^^vK 3-y h^^/nt^^r/oif 
/K 3-* Y^r'yfu tW&^fvK 3-^h^rv'^' 
n f^-^K^ 9vK 3 -3i h drvO^n tf^ge^^vK 
3 -x. Y^-'yfu M'^-^m^o tf/K 3-^hdf~>7°n 
f^yg^/^vK 3 -^tutf^-v^n f^^gM 

bWBt'b^ 3-7'a7K^rv''7'nl:'^-Vg?7'^ 
3-^ h^ix^n f^-Vgf^^/K 3-:7h3rW 

dr->y P tf ^V^^VVft if©a:;*-7VMg 

[0042] r*ie>©«0Wof-e» M^i© 
10 0 4 3] $ £>£ffil&&tt& i: h\zm&&mt&*mR 

X.tfN-^^V3j>^A7'5 h\ N, N--^y ^V^/l-A 
7 5 Kx N.N-^^^WT-fe K7S K, N-yfvi'fcf 



/4 

1-/1-/— /K ^y^/V7;V3-/K R^ViM', 

/K y-y*f-o^9 by ^ge^Wi-', »/Bfu 

[0044] * tc±m<D X o \cW&*Mt3MMm 
W\ fLSO. 2 M mflK©S: y tfT^-fA^JfeiftJll^ 

'o [oo45] £=£M±z&&m£iL&mmm, 

fig©ffgBfc 

tU, :*V-ifc» n hgfe, Hlfem* 

Tfcl/iSiS^ M7 0~9 0'Ct?l~15MgST 

*j*(i^®i?isfe, fo^S, v^y-fe^if©^ 
i I tb-et>J:< > a^Wttil?t3 o~i 8 o*mv*> 

[004 6] ±E5l««i: bTti, T/l>j3 y «3J 

itfzkiMt:-?- hy y ^a, h y ^ 

30 =7^i?Ofti7/V*!;i;xf;V7;y > n-^ob- 
5 V/i if CD 1 ®T 5 ; v^^vVT 5 V, v?- n 
-7"b tVUT 5 V/<e if© 2 387 5 V® ; h y /• f;V7 5 
V v ^f-/Vi?xf/P7$y, ^^f;nf;V7 5y > h 

^7Sy, p< f;v^i;? y -/i^t 5; >\ h y y — 
75 y)iJf0 3l7 5 yffl ; t°n-/K t*^<y v?>\ N 
-^f^f^yyy, N-^^/vtfn y v?i^ 1,8- 
v?7-ftf->^n [5.4.0] -7-^yfty, 1,5 

-^ff-y^n [4.3.0] -5-y^v^t*©^ 
40 3*7?^; fy^y> Bji-^y /^v?y, dryy 

>^<C if 3®7 5y® ; f^^Wy^^ 

AtKo^K, fF7if/V7y*=9Afc Ko*y 
KJi t*© 4®7y*=i7 ^*0*»«Sr{effli-« riii 

y -/u^ if J: V/* fc 

[0 0 4 7] IS7l<a#Sr3 0~9 0^K=fTV\ 
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^OjM&KIIfc J: 9 , gff^S> Mittf 15 0-25 

o#ra. a-— tv^-chcs o~9 o^raias&aasri-* 

[0048] 10 

©sasflifciajfcsixa to-eH:*v\ 
[0049] <a-^#j 1 

?&*PW*J«ttJ5St#«ISr<ffl^fc7 7^3i-s 2,2' -T 
(2,4-^f/W<VD=M)/V) 7fiftgG*5 
it^i/^UV^y 3-;V-^yf/n-f/V2 0 Oft 

assrftiiA/ffc 31 1^2 5 ^**y 

/wk 2 5 mmu&xxf* * * y y 50 a* 

*«©a*«:7 o"ck:±#£*. i©ffl**r5BSHifiy* 

L*a-&# [A-l] Sr-&tf*-§-fls»«Sr#fc. 
fc**fl*tt©B7lS#*Sfi3 3. 6lt%tfc9, fi 
^Oli¥Wi«2 5,0 0 Of feofc, ?fe4b\ 

mm¥-%)ft*Met> gpc cy/w^- ^i^vay^n 

vh^77>f- (mv- (#0 SHLC-8 0 2 0) £ 

ffl ^xmfe U7t # y v J-** w#**c*>*. 
[005 0] -a-j&^j 2 

i&nm&£xm#m*ffi%-tiL7 i 7**\^ 2,2* -r 

XXfi^^-'f-^^-^V = — >V=c=f-;\s?. =^>V3u— 7- A, 2 0 0 

^y;vg!2 5 a*gu, ^ * * y y ->^4 5 as 

MtoXXfi/i/tv^l"?-^*-?? y U— h 2 OfiftSB 

m<OW.&*7 0 , Clc±#$^ i©aft*r5«PM«»U 
[A- 3 ] Sr*tra*flE»«*r#fc. 

#©aa¥*&#^-&tt* 2 4 0 0 0 -cfoofco 
[0051] g&m 3 40 

ftiil^fc <fc XfMWm*m*-tz. 77^ = l;> 2,2' -T 

yt*x (2, 4-^f/w^D= hy^) 7iiSi*3 

i07c tvy^U 3-/v^f/vx-f;v7tf - h 2 
0 OSftgBfctt&A,*:. 5l#tt#*?-l'>'l 5a*gB. 

UA®2 5£fkSB. 0 
a*gC*5 «fc p - fxvW-i^/V^ y ->i?/V3i— 3 

tfjfc. j§)S<OjfiSSr7 CCI-i^^-fr, w<Oii.SSr5Bt 
ra«»L*S-&flc [A- 3] *r$tpffi#ft»?KSr^fc. 
*§&;fcfcffi'&fle»aS©@»$NR«ri 3 3.0 fi*%"e*> so 



75 

9, ffi-&{fc©a7WS#^-*}i, 2 l o o o-efcofc. 

[0 0 5 2] ^094 
}&*P«f*Sj:t^i?«*ffl*.7t79^3fc, 2,2' -7* 
yifX (2,4-v ! ^f;W^D=HJ;l') 7^*95*5 
J;t^v J 3i5 L ^>'^y =-/Hf/l'^f/H-f;V2 0 0 

y 2 5 sftgB, ^ ^ ^ y /v^^ y v?^ 4 5 asas 

&i.Xt*Ji/9 v<'y9->vi-9# !)u-h2 OgSfctt^. 
JWSSRfilfcLfclftaF&fcil, 3-y^-^V5a*Si5Sr 
tte^S-^jWcJf ^OMSSr7 0 c C{c: 

±#$i£, r©aSSr5WrraflM$U*M-6-*: [A- 4] 

33.5 9 , a##©aft¥*9#^* 

fi, 2 10 0 O-Cifcofco 
[00 5 3] HJ£0<l 1 

0 0fift»fc«S) ^ [B] tUt4,4' - 

[1- [4- [1- [4-tKn*->7i=/W] - 1 - 

(l^e/V) i: 1 , 2 - t 7 h * / Vv'Tv' K- 5 - X/V 
*ym?v}) K (2*A0 tomS®) (4,4* - [1 
- [4- [1- [4-tKo ;J (->7ix;V] - 1 

1, 2—7^7 h^-/ yi'Tv' K- 5 -X/l/*y^x^f 
M 3 0a*»£«r»&U H»»»*#3 2I1%K 

M&itit&* imo. 2 nmro^; y tfTy^^fx-tSM 

UT«ttit«H4»fJBililriMli©*W (S-l) fcfSSSL 

[0 0 5 4] ( I ) ft#«»K©7&* 

(S-l) SrM*Lfcm, 9 0tT3»IB*S'b7 F U- 

[0 0 5 5] ±.$&T?®t>jMtmmKffi&'*f-^-?Xfi 
SrffiV-'T, 3 6 5 n mt©3iS*5 1 o mW/ c m 2 t*fc 

z%t\-mi?&mmmz5mwMvtc e h7> 

^T^^-xi^Afc Kn*VK0. 2a*%7K^?S-e2 
5tt?9 0«WiBa4ftbfc«, ^7Kt?l^F^^7kgfc^t 
fc. mfccD^tCj; 9, ^-yfi»*12(»inxi 

S-ir^^tTto 3 6 5 nm-e©» s 10m 

[0 0 5 6] ±iaT?^$ttfcx^— 9— *&ir5&m 
mtfZ »K*r* S /h7 p u-h-ei20 "CT- 2 

$bf-^— 7^2 2 O'C-^e O^KTJP^L, SI 
it&HXX^— 9-— ©ig$3. 5 Mmt^i^OMi s 
1. 5 /imOX^-t-WtilliSrffc 

— y— ©^ $ t ttfgsii»±ffia» e> y— ±S5^ -e© 
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[00 5 7] (II) *s<— U— 5£3f©S?35 
±K (I) X'tehfrT^^-V— ft# SJJSI©;*.^— y— 
aswffSSSS^Sr^/hJE^I^® (MCTM-2 0 0, S 

^j^, 7-s<— V—%lKnm*to7L (0. 
27gf/sec.) , ^-D— {dfiJJv, 

ffiB8tffc*r*'*— fr- E5"C«o fc{l*%T?* bfc t ©) 

1 

[00 5 8J (III) ^-W#fWR©»fiB««tO 
±IB (I) TTJgjftLfc^^— ^-f**«H»©»fii»ttSr 

y— 3SS»«±fr?R!*Snfc»&SrA# (O) b 
U c©J;5S-*^— y— »i*Ko*IMB»csf**s^ 
£fc9> D©J:3fc*K«fcM^#JI.&frfc£#tt?F 
A (x) t Lfc. 
[ 0 0 5 9 J (IV) 

±15 (I) ■cawtut;*'*— ttzmm'**-^** 

-7V<K 2 5 0'CC6 O&BMRtLfc. y— ©ss 

* *j J: t«iii««a«^o^^ft*^»i»«r«-e 5 %k 

fcSVM*, /^-VOSfffi^^ifE (ii 
I) tfc^TA, B£Wc^Lfc£#*x £ Lfc. 

[0 0 6 0] (V) 393&0>t¥fl 
^3t3t*th (1 5 0-2 0I^;^-A (BSJIf^glf 
«*)») ) *fl3^T(£SJBIgB©4 0 0~8 0 0nm©j§ 

[O] s 9 0~9 5 %©*§£•* [A] , 9 0%* 
m<r>W&* [x] t Lfeo 

[00 6 1] (VI) IH^^©!?® 

mi£MM* 2 5 oto^-^yt l U Aiifetfr 

[OK 5~1 0%T*fc£#£-* [A] , 1 0%*jS;i 

[x] iLfc. ft«saa*a (v) mw&<ow 

[00 6 2] (VII) &*{4©I?ffi 
/Uy^-^y*-^ (120*0, 1110 0%, 

1 0 0{@ts »ofc»ttB©*TSL 

fee 

[0 0 6 3] (VIII) <7*>?'Wm.<DWffi 
±ffi< I JSfiie^i LTAL3 0 

4 6 (^w^t-zi- («) so t?m&m&mm*;m 

WimzX 9 ffi* U 1 8 O c C-e 1 ftHftiS L, ftttn 
J*0. 0 5 » m<DmM%B!&l-tc 0 Z<OMglZ. y 
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f^«t«3x n-;K^)|H]gt5 00 r pm, ^©#li 
iSl cm/^^CV^irffcfc,, ;i©E§\ 
— /^-V^fWSjxfc 9 % 

iS*s<S<j5co7t^Sr^A (x) s Mai;h*\ gij 

Has/«ta»o £#£•*&# (o) t it? wtrw&m 

[00 64] HIS^J 2 

mmmnz&^x. *a-a-# [a-i] *•££?«<&#& 

?W©ftfc> 9 [A- 2] fc-atfE-e-flEfciSfctt 

« Lfc#it±, msfiRi i i in^tc Lta^ii ( s - 

2) SrfaKLPHffiLfc. **** 1 k:*^-. 
[0 0 6 5] 

mmmi fc^-c, *a-&# [a-i] *-&tra-£-fri§ 

9 [A- 3] ^tr*-d-{«»K*ffl 

v^fctefi. mkftf 2 i ratti:: LTfcjttMMK ( s - 3 ) 
SMRSIU fFlffibfco ***** 1 fc^i*. 
[0 0 6 6] HJStfH 
^ife^JliC*3V>T, #a-£# [A-l] *-£tffi£-fl* 
*©ftt>0fc#*fr* [A- 4] *^trS#flE»tt*ffl 

20 v ^c<t!ifi x hjs^j 1 1 mmz Lxm&vsfem ( s - 4 ) 

[00 6 7] 3IJS0iJ 5 
HJ£0ij2}-:fc^T, ^ [B] tLTl,l,3-(-y^ 
(2, 5-v 5 ^^/W-4-t Kd^v/7i=/V-3-7 
^-^) 7*n/*> (1*^) i: 1 , 2—7-7 h^ry Vv 5 
7^K-5-^*y^oyK (1.9^-zv) t<om 
( 1 , 1 . 3 - h V X (2,5- v?^ 7VV- 4 — t K 
/P) — 3 — 73i=-/V7 0 D/O— 1 , 2 — i~ 
7 h^f/y^7^K-4-7WySi?7;l') Sr3 0 

(S-6) ^PSLffFffiLfCo ***** 1 fcjj*f . 

[00 6 8] HiS^J 6 
36Eifi«2fc*JV^-C» [B] tLT2,3,4-M;t 

KD^v"Cyy*7iyy (l^E-^) tl,2-t7h^ 
/ l/i?Ti? K— 5 -x/l<7b^m? c y K (2.6 ^/V) 
t©*!^ (2, 3,4-hyt KP^y/71/y 

- 1, 2-T-7 h^r/ V^Tv 5 K-5-^/l'^>'®?3i^ 
7VV) Sr3 0fifigBfflv^fcte^i, HJS0iJ 1 t ID«(c Lt 
(S-8) Sr^ISLffPffiLfco ^***lfc 

40 

[00 6 9] HIS^J 7 
HM^J 2 K*S^T. i: v -if y K^r 

u tw h y ^ h *->v7 v 5 asas t t lt 
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